TITLE OF THE INVENTION 
Powder compression molding method and apparatus 

and dry cell 

BACKGROUND OF THE INVENTION 
5 TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a method and an 
apparatus for compression molding of a mixture of powder 
materials to manufacture ring-like pellets and to a dry cell, 
such as an alkaline-manganese dry cell, which contains 
10 pellets made of the powder mixture produced by the method and 
apparatus. 

DESCRIPTION OF RELATED ART 
The market for alkaline-manganese dry cells has sharply 
been expanded with the spread of portable electronic 

15 appliances such as personal computers which consume a large 
amount of power. Alkaline-manganese dry cells which contain 
pellets. made from a powder mixture are classified into six 
different types ranging from the standard R20 (D type) to a 
rectangular 9-Volt cell and are all fabricated in the form of 

20 a ring. These pellets are manufactured by compressing a 
mixture of powder materials in a ring-like mold with a 
compression molding machine, and hermetically loaded in a 
cell case. 

The molding of such mixture pellets is generally 
25 performed with a rotary type compression molding machine as 
disclosed in Japanese Published Unexamined Patent Application 
No. 6-23597 or Japanese Published Utility Model Application 



No. 6-23694. The rotary compression molding machine of such 
type' comprises a rotary disk 53 mounted by a bearing unit 52 
to a center shaft 51 and driven by a drive unit 54 for 
rotation about the center shaft 51, as shown in Fig. 10. The 

5 rotary disk 53 carries at its circumferential edge a number 
of molding units 55 arranged at equal intervals. The molding 
unit 55 consists of a die 56, a lower plunger 57, and an 
upper plunger 58. After the powder material is supplied into 
the die 56 as the rotary disk 53 is rotated, it is compressed 

10 with the vertical movements of the lower plunger 57 and the 

* 

upper plunger 58 which are actuated at predetermined 
locations by a lower pressing roller 59a and an upper 
pressing roller 59b, respectively. The formed pellet is 
pressed out and ejected from the die 56 by the upward 
15 movement of the lower plunger 57 which is actuated by a cam 
60. 

The conventional rotary compression molding machines 
disclosed in the above mentioned publications are designed 
for forming disk-like pellets. For molding a ring-like 

20 pellet, the die has to be replaced with an appropriate one 
equipped with a center pin. 

A forming operation in a conventional rotary compression 
molding machine being constructed as mentioned above is now 
explained referring to Figs. 11 and 12. As shown in a 

25 longitudinal sectional view of the rotary compression molding 
machine of Fig. 11, a rotary disk 31 has a plurality of 
molding units 32 arranged at equal intervals on a concentric 



circle about the center of rotation. Each molding unit 32 
comprises a die 33, a center pin 34, a lower plunger 35, and 
an upper plunger 36. The die 33 is fixed to the rotary disk 
31 and the center pin 34 is fitted into an axial bore of the 

5 lower plunger 35 for sliding movement in relation to the 

lower plunger 35. The lower plunger 35 and the upper plunger 
36 are arranged to engage with a lower pressing roller 38 and 
an upper pressing roller 39 respectively at their 
corresponding locations as the rotary disk 31 is rotated so 

10 as to compress the powder material filled in an annular space 
between the die 33 and the center pin 34 from upper and lower 
sides to form a ring-like pellet 40. The molded ring-like 
pellet 40 is then pressed upwardly out from the die 33 by the 
lower plunger 35 which is greatly lifted up by the engagement 

15 with a cam 41. 

A procedure of forming the pellet 40 with the rotary 
compression molding machine described above is explained in 
more detail referring to Fig. 12. Fig. 12A illustrates an 
initial state where the die 33, the lower plunger 35, and the 

20 center pin 34 are flush with each other at the top after the 
previous pellet 40 is unloaded. When the lower plunger 35 is 
lowered from its initial position, an annular space for 
compression molding is formed between the die 33 and the 
center pin 34 as shown in Fig. 12B. The annular space is 

25 then filled with a powder material 42. As a feed shoe 43 
runs along the top sides of the die 33 and the center pin 34 
located flush with each other, an excess of the powder 
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material 42 is removed to measure out a predetermined amount 
to be molded into one pellet 40. This is followed by a step 
where the lower plunger 35 is lifted up and the upper plunger 
36 is lowered as shown in Fig. 12D, by which the powder 

5 material 4 2 in the an nular space is com presse d from uppe r and 
. io w-e-r— sidas^ thus forming the pellet 40. The pellet 40 is 
then unloaded upwardly from the die 33 by the upward movement 
of the lower plunger 35 as shown in Fig. 12E and taken out as 
a compression molded product. 

10 Such conventional procedure of compression molding has, 

however, a drawback that the powder material 42 when being 
supplied into the annular space between the die 33 and the 
center pin 34 is likely to produce a bridge, particularly 
when a thin pellet 40 having a small diameter is formed. 

15 Because of the bridges frequently formed, it is difficult to 
constantly supply a given amount of the powder material 42, 
thus making the weight of pellet 40 unstable. In order to 
feed a fixed amount of the powder material 42 into the die 
33, it is of course attempted to destroy the bridge by 

20 stirring the heap of the powder material 42 on the die 33 

with a plurality of feed shoes 43 provided at an angle to the 
direction of movement of the die 33 and driven by the 
rotation of the rotary disk 31. This attempt at eliminating 
the bridge is yet insufficient to fully prevent the variation 

25 in weight and height of the pellets 40. 

The pellet 4 0 formed in the compression molding is 
pressed upward and unloaded from the space defined by the 



stationary center pin 34 and the die 33 by the ejecting 
action of the lower plunger 35. Since the pellet 40 is stuck 
to the center pin 34 and the die 33 at the inner side and 
outer side thereof respectively by the pressure given during 
5 the compression molding, the lower plunger 35 is required to 
have a considerable amount of strength to unload the pellet 
40 by pushing it up. This causes severe abrasion on the 
slidin g^ surf aces ^^et^wee n the_ J-Qw er plunger 35 at its b ottom 

and the surface of the cam 41 which functions to lift up the 

t ■ — — ~ " ' 

10 lower plunger 35 as the rotary disk 31 rotates. 

Further, the pellet 40 is forcibly unloaded by the 

ejecting action of the lower plunger 35 though it is almost 

fixedly stuck to the inner side of the die 33 and the outer 

side of the center pin 34. For preventing the pellet 40 from 

15 being damaged during the removal from the die 33, the pellet 
40 is required to be tapered both on its inner and outer 
sides at a relatively wide angle. When the pellet 40 of a 
ring-like shape is tapered both on the inner and outer sides, 
its overall weight is decreased. This cannot be compensated 

20 by setting the height of the pellet 40 vertical to the radial 
direction to be greater, because the lower part of the pellet 
40 becomes too small in thickness due to the tapering. 

Since the pellet 40 is small both in height h and 
weight, three or four pellets 40 are needed for filling a 

25 cell case 62 as a positive electrode material to construct an 
alkaline-manganese dry cell 61 of R20 to R03 types as shown 
in Fig. 13. As the number of the pellets 40 to be encased 



increases, more steps are needed for compression molding and 
filling process, thus declining the efficiency of production 
and soaring the overall cost. The gaps made between the 
inner side of the pellet 40 and a separator 64 and between 
5 the outer side of the pellet 40 and the cell case 62 obstruct 
the smooth flow of the electric current. Also shown in Fig. 
13 are a label cover 63, a gel negative electrode 65, a 
collector 66, a resin seal 67, insulators 68, and a bottom 
cap 69. 

10 In general, the ring-like pellets are made from a 

mixture material by a compression molding machine as 
described above and transferred by belt conveyors or parts 
feeders to the next step of loading with an automatic loader. 
Those steps are hardly carried out at a higher speed thus 

15 being low in productivity. Also, a system including the 

compression molding machine, the conveyors, and the automatic 
loader is bulky requiring a large installation area and 
increasing the facility cost. While the pellets are being 
transferred by the conveyors, they may suffer from vibrations 

20 and shakes resulting in physical damages. If chips peel off 
from the pellets, they may be scattered around the system 
thus impairing the environment of a working site. 

BRIEF SUMMARY OF THE INVENTION 
In view of the foregoing, it is an object of the present 

25 invention to provide a method and an apparatus for molding a 
powder material by compression which is capable of stably 
forming pellets being constant in weight and height, and of 



ejecting out a formed pellet from a die with a little amount 
of force, and has high productivity with less abrasion of 
components and less possibility of damaging the pellets. 

It is also an object of the present invention to provide 

5 a dry cell which contains in its case a less number of 
pellets, of which inner and outer sides are less or not 
tapered, thus ensuring high capacity and high performance of 
supplying a higher current and contributing to the 
improvement of productivity. 

10 it is another object of the present invention to provide 

a rotary type powder compression molding assembly system 
being capable of (£ot^ £o.rming_^^ 

and '-i-n-s^rtina^i-t-.ix ito a case ^Llrul s incre asing the 
productivity, minimizing the space requirement and the cost, 
15 and improving the quality of pellets and the performance of a 
dry cell. 

To accomplish the above said object, in a compression 
molding method for compressing a powder material filled in an 
annular molding space defined between a cylindrical die and a 

20 center pin mounted in the axial center of the die with a 
lower plunger and an upper plunger to form a ring-like 
pellet, the present invention is characterized in that the 
powder mixture is supplied into the die under a state that 
the center pin is located lower than the top surface of the 

25 die, after which the center pin is lifted up to a given 

molding position to define the annular molding space between 
the center pin and the die, and the powder mixture in the 



annular molding space is compressed from upper and lower 
sides with the upper plunger and the lower plunger. 

The powder mixture can be thereby fed into the die 
without making any bridges. Since the center pin is lifted 
5 up to its molding position after the die is filled with the 
powder mixture, the annular molding space can be filled with 
a constant amount of the powder mixture, whereby pellets of 
uniform weight and height can be stably formed. 

After the compression molding of the powder mixture, the 

r 

10 center pin i s unitedly ^lifted_Ji p with the lower plunger so as 
to push up the formed pellet out of the die, after which the 
pellet is taken out from the center pin. Accordingly, the 
pellet with the center pin can easily be pushed out of the 
die with a small amount of force. The pellet released from a 

15 compressing stress of the die is stuck to the center pin with 
a less force, thus can be readily taken out from the center 
pin without a wide tapering angle at the side thereof. 
Further, a given amount of the powder mixture is measured out 
while the center pin is immersed in the powder mixture, after 

20 which the lower plunger is lowered to cause the top surface 
of the powder mixture to sink lower than the top surface of 
the die, while. the upper plunger is lowered to close an 
opening of the die with the lower end thereof, and the center 
pin immersed in the powder mixture is vertically reciprocated 

25 while being lifted up to its molding position, where the top 
end thereof emerges from the top surface of the powder 



8 



mixture, and where the annular molding space is defined 
between the center pin and the die. 

Since the opening of the die is closed by the upper 
plunger and the center pin is vertically reciprocated during 
5 the upward movement, the powder mixture remaining on the 
center pin is completely removed. As the annular molding 
space is filled with the precise amount of the powder 
mixture, pellets of uniform weight and height can be stably 
formed. In particular, the center pin may have a sharp tip 
10 for ease of the removal of the remaining powder mixture. The 
powder can be precisely measured out without being disturbed 
by such configuration of the center pin, as it is immersed in 
the powder mixture when the measurement is made. 

To implement the above described compression molding 
15 method, a powder compression molding apparatus of the present 
invention has a molding unit comprised of a cylindrical die, 
a center pin disposed at the axial center of the die, and a 
lower plunger and an upper plunger for compressing a powder 
mixture filled in an annular molding space defined between 
20 the die and the center pin, and is characterized in that the 
lower plunger and the center pin are arranged to be movable 
in the axial direction in relation to each other as well as 
to the die, and tha t action s of th^lowej^plunaer and the 
center pin are separately contro lled by an operat ion 
25 controller. 

< ■ N 

More specifically, the apparatus further comprises a 
first lower plunger actuating cam means for driving the lower 
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plunger to perform a compression molding action in the die, a 
second lower plunger actuating cam means for driving the 
lower plunger to perform a vertical motion in the die, a 
third lower plunger actuating cam means for carrying out an 
5 ejecting operation to push the pellet upwardly out of the 
die, and a center pin actuating cam means for driving the 
center pin to ascend to a molding position after being moved 
downwardly lower than the top surface of the die, and to 
perform the ejecting operation to push the pellet out from 
10 the die, by which a series of molding actions can be carried 
out as the molding unit moves. 

Further, the apparatus may further comprise a lower 
lifting shaft, to the upper end of which the lower plunger is 
mounted and within which the center pin is coaxially disposed 
15 for relative sliding movements, the lower lifting shaft being 
provided with a first cam follower at a lower end thereof to 
engage with a lower pressure roller and with a second cam 
follower at a middle part thereof to engage with a lower 
plunger actuating cam, and a third cam follower connected to 
20 the center pin to engage with a center pin actuating cam, 
whereby the lower pressure roller and the first cam follower 
constitute a first lower plunger actuating cam means, the 
lower plunger actuating cam and the second cam follower 
constitute a second lower plunger actuating cam means, and 
25 the center pin actuating cams and the third cam follower 
constitute a center pin actuating cam means. 
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By the engagement between the first cam follower at the 
lower end of the lower lifting shaft and the lower pressure 
roller, a great amount of load needed for compression molding 
action can be smoothly transmitted to the lower plunger. 
5 Also, the engagement between the cam and the second and third 
cam followers mounted to a side of the middle part of the 
lower lifting shaft allows the lower plunger and the center 
pin to be operated at a high speed. 

The center pin actuating cam means may comprise a center 
10 pin actuating cam having a cam surface only at a lower side 
thereof, the cam follower joined to the center pin and 
engaged with the cam surface of the center pin actuating cam, 
and a resilient member for constantly urging the center pin 
upwardly and detachably pressing the cam follower against the 
15 cam surface of the center pin actuating cam. The center pin 
can thereby be downwardly retracted upon receiving the great 
load of compression molding action by contraction of the 
resilient member, positively preventing damages or bend of a 
cam follower shaft of the center pin. The. resilient member 
20 also ensures the engagement between the cam follower and the 
center pin actuating cam, assisting the center pin to 
smoothly perform the necessary actions. 

Also, the center pin actuating cam means may be so 
constructed that the center pin is vertically reciprocated 
25 more than once during the step of lifting up the center pin 
from its lowered position to the molding position. Any 
residual powder mixture on the center pin can thereby be 
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• effectively cleared away as the center pin is lifted up from 
the powder mixture, so that a precise amount of the powder 
^ C £ - ^ mixture can ^bo ^r emi^ed^ in the annular molding space. 

The center pin may comprise an upper portion for 
5 defining the annular molding space with the die and a lower 
portion which is smaller in diameter than the upper portion, 
and a powder outlet space may be provided between the lower 
portion and the lower plunger, so that the powder mixture 
rA which entered into the clearance between the lower plunger 

CI 10 and the center pin moving in relation to each other can be 

= automatically and quickly discharged, preventing abrasion or 

fH increase in frictional resistance between the lower plunger 

L and the center pin. Thus, smooth relative movements of the 

lower plunger and the center pin can be guaranteed without 

jj =_j ■ 

5£j 15 frequent maintenance operations. 

H At least the outer side of the center pin or both of the 

inner side of the die and the outer side of the center pin 
may be perpendicularly constructed to give the pellet a more 
cylindrical configuration. Pellets which are great in height 
20 and have little differences in thickness between their upper 
and lower ends can thereby be molded. Also, such pellets can 
be readily unloaded according to the above described method. 

The center pin may have a sharp end of a bullet-nose 
shape or a polygonal conical shape provided at the top end 
25 thereof. This allows the residual powder mixture on the 

center pin to be effectively removed while the center pin is 
lifted up to emerge from the powder mixture, thus keeping a 
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precise amount of the powder mixture in the annular molding 
space . 

Further, a plurality of the molding units are mounted at 
equal intervals on a circle about the center of rotation of a 

5 rotary disk, so that pellets can be continuously and 

time-effectively produced with the rotating movement of the 
rotary disk with a simple and compact structure. 

A dry cell of the present invention contains a powder 
mixture pellet which is formed to be of a ring-like shape by 

10 the above described compression molding method and has an 
inner side or both inner and outer sides thereof not being 
tapered thus having a cylindrical configuration. As the 
differences in thickness of the powder mixture pellet at its 
upper and lower ends are minimized, a necessary quantity of 

15 powder mixture for meeting requirements of the dry cell can 
be sufficed with a fewer number of pellets. Such dry cell is 
capable of supplying a greater amount of electric current, as 
there is no large gaps between the inner side of the pellets 
and a separator or between the outer sides of the pellets and 

20 the case. 

A dry cell of any types from R20 to Rl may be 
constructed to have one or two powder mixture pellets 
contained in a cell case which are formed by the above 
described compression molding method, thereby decreasing the 
25 number of steps for inserting the pellets into the case to 
increase productivity and to reduce the overall cost. 



In a rotary type powder compression molding assembly 
system according to the present invention, a plurality of 
molding units for producing pellets from a powder mixture by 
compression molding are mounted at equal intervals on a 
5 circle about the center of rotation of a rotary disk, and an 
insertion assembly station is mounted at an appropriate 
position on a movement path of the molding units for 
inserting the molded pellet into a case, thereby carrying out 
compression molding action and insertion assembling action 
10 with a single system at a high speed, thus increasing 
productivity and decreasing space requirement and the 
facility cost. As there are fewer steps for transferring the 
pellets, the pellets are less likely to be damaged during the 
transfer, increasing the quality of product. 
15 A plurality of the insertion assembly stations may be 

provided so that the pellets formed at each of the molding 
units located between the insertion assembly stations are 
inserted into the case immediately after the compression 
molding at the next insertion assembly stations, thereby it 
20 is possible to load the pellets into the cases at two or more 
different locations, or to load a plurality of pellets into 
one case in a single assembly system, helping to further 
increase the speed of operation. 

The insertion assembly station may be provided in a 
25 pair, and may further comprise a case carrying-in means for 
feeding the cases into one insertion assembly station, a 
series of case holding means for holding and conveying the 



cases loaded with the pellet to another insertion assembly 
station, and a case carrying-out means for removing the cases 
after being loaded with the pellet at another insertion 
assembly station. This allows the case to be filled with two 

5 or more pellets in a single assembly system, thus increasing 
the speed of production. 

Each of the case holding means may be mounted on the 
rotary disk corresponding to each molding unit and be 
constructed to hold and cause the case loaded with the pellet 

10 at the first insertion assembly station to return to its 
retracted position beside the molding unit, and to advance 
the case to the movement path of the molding units at the 
next insertion assembly station. Accordingly, the cases can 
be readily transferred into the succeeding insertion assembly 

15 station. 

The molding unit may comprise a substantially 
cylindrical die, a center pin mounted in the axial center of 
the die, and a lower plunger and an upper plunger for molding 
a powder mixture filled in an annular molding space defined 

20 between the die and the center pin, so that the pellet is 
assembled into the case by being pushed up into the case 
located coaxially above the die by the action of both the 
lower plunger and the center pin, and lowering the center pin 
thereafter while the pellet is supported by the lower 

25 plunger. This permits the molding unit to be used as an 
insertion assembling means thus contributing to the simple 
construction of the system. 



The case holding means may be mounted to one end of an 
operating lever which is mounted on the rotary disk 
corresponding to each molding unit, the operating lever being 
rotatably connected to the rotary disk with a cam follower at 
5 the other end thereof engaged with a cam disposed coaxially 
with the rotary disk, the cam having a retraction cam surface 
for holding the case holding means at its retracted position 
beside the molding unit and an operating cam surface for 
causing the case holding means to advance to and retract 
10 from the movement path of the molding unit. Accordingly, the 
case holding means can be controlled by a simple construction 
of cam arrangements to move between the position on the 
movement path of the molding units and the retracted position 
as the rotary disk rotates, allowing the formed pellets to be 
15 loaded into the case smoothly and continuously. 

These and other objects, features and advantages of the 
present invention will be apparent from the following 
description of the preferred embodiments of the invention in 
conjunction with the accompanying drawings. 
20 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial longitudinal sectional view of a 
rotary type powder compression molding apparatus according to 
one embodiment of the present invention; 

Fig. 2 is a longitudinal sectional view showing a 
25 primary part of the compression molding apparatus of Fig. 1; 
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Figs. 3A to 3F are explanatory views showing steps of 
forming operation in the compression molding apparatus of 
Fig. 1; 

Fig. 4A is a partial longitudinal sectional view of a 
5 rotary type powder compression molding apparatus according to 
another embodiment of the present invention and Fig. 4B is an 
enlarged view of a primary part of the apparatus shown in 
Fig. 4A; 

Figs. 5A to 5 J are explanatory views showing steps of 
10 forming operation in the compression molding apparatus of 
Fig. 4A; 

Fig. 6 is a half cross sectional front view of an 
alkaline manganese dry cell which contains cathode mixture 
pellets formed by the rotary powder compression molding 
15 apparatus of the present invention; 

Fig. 7 is a schematic plan view of an entire rotary type 
powder compression molding assembly system according to one 
embodiment of the present invention; 

Fig. 8 is a schematic plan view showing the action of an 
20 operating lever of the rotary type powder compression molding 
assembly system of Fig. 7; 

Fig. 9 is a partial longitudinal sectional view of a 
molding unit and a case holding means in an insertion 
assembly station of the rotary type powder compression 
25 molding assembly system of Fig. 7; 
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Fig. 10. is a longitudinal sectional view showing a 
schematic arrangement of a conventional rotary powder 
compression molding machine; 

Fig. 11 is a longitudinal sectional view of a primary 
5 part of the conventional rotary powder compression molding 
machine for forming a ring-like pellet; 

Figs. 12A to 12E are explanatory views showing steps of 
forming operation in the conventional machine of Fig. 10; and 
Fig. 13 is a half cross sectional front view of an 
10 alkaline manganese dry cell which contains cathode mixture 
pellets formed by the conventional machine. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention will be 
described referring to the accompanying drawings. Fig. 1 is 
15 a partial longitudinal sectional view of a rotary type powder 
compression molding apparatus according to one embodiment of 
the present invention, and Fig. 2 is a longitudinal sectional 
view showing a primary part of the apparatus. As shown, a 
rotary disk 1 has a plurality of molding units 2 arranged 
20 thereon at equal intervals in a concentric circle about the 
center of rotation. Each molding unit 2 comprises a die 3 of 
a substantially cylindrical shape, a center pin 4 located in 
the center of the die 3, and a pair of lower and upper 
plungers 5,6 for inserting from below and above respectively 
25 into an annular space defined between the die 3 and the 
center pin 4 . 

i 
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The die 3 is fixedly mounted to the rotary disk 1 and 
the center pin 4 is arranged for relative sliding movements 
in and along a center bore of the lower plunger 5. The lower 
plunger 5 and the upper plunger 6 are joined to the upper end 

5 of a lower lifting shaft 7 and the lower end of an upper 
lifting shaft 8, respectively, both being mounted to the 
rotary disk 1 for upward and downward movements. End members 
9,10 serving as cam followers are detachably mounted to the 
lower end of the lower lifting shaft 7 and the upper end of 

10 the upper lifting shaft 8, respectively- The end members 9 
and 10 are engaged with a lower and an upper pressure rollers 
11,12 which are mounted at given locations for acting as cam 
means when the rotary disk 1 rotates. More specifically, the 
end member 9 and the lower pressure roller 11 constitute a 

15 first lower plunger actuating cam means for driving the lower 
plunger 5 to carry out a molding action in the die 3. When 
the lower and the upper plungers 5,6 are moved upward and 
downward by the corresponding actions of the lower and the 
upper lifting shafts 7,8, they compress a powder mixture 

20 filled in the annular space between the die 3 and the center 
pin 4 to form a ring-like pellet 13. 

A cam follower 14 is detachably mounted to the center 
pin 4 at the lower end thereof by a cam follower pin 14a 
which extends through a guide hole 7a provided in the lower 

25 lifting shaft 7. The cam follower 14 is engaged with a 
center pin actuating cam 15 with a cam slot 15a, both 
constituting a center pin actuating cam means. The cam 15 



has such a shape that the center pin 4 is lowered from the 
molding position when the powder mixture is supplied into the 
die 3, returned upward to the molding position for 
compression molding, and lifted further together with the 
5 pellet 13 stuck thereto as the lower plunger 5 moves upward 
to project from the die 3 before lowered back to the molding 
position. The center pin 4 remains urged upwardly by the 
yielding force of a spring 16 mounted between the lower end 
of the center pin 4 and the lower lifting shaft 7. 
10 A cam follower 17 is detachably mounted by a cam 

follower pin 17a to a side at the lower end of the lower 
lifting shaft 7. The cam follower 17 is engaged with a lower 
plunger actuating cam 18 hence constituting a second lower 
plunger actuating cam means. The cam 18 is so shaped that 
15 the lower plunger 5 is lowered from a given molding position 
in the annular space in the die 3 when the powder mixture is 
supplied into the die 3, returned upward to the molding 
position for carrying out the compression molding of the 
powder mixture filled in the annular space between the die 3 
20 and the center pin 4 together with the upper plunger 6, and 
lifted further for unloading the molded pellet 13 from the 
die 3. The upward ejecting operation of the pellet 13 from 
the die 3 is performed by the action of a third lower plunger 
actuating cam means comprised of another cam 70 shown by the 
25 two-dot chain line in Fig. 1 being engaged with the end 

member 9. The lower plunger 5 is detachably tightened by a 
box nut 19 to the upper end of the lower lifting shaft 7. 

20 



A process of forming the pellet 13 with the rotary type 
powder compression molding apparatus is now explained 
. referring to Figs. 3A-3F. The process starts with lowering 
the lower plunger 5 and the center pin 4 from their initial 
5 positions shown in Fig. 3A after a previously molded pellet 
13 has been taken out to an identical position shown in Fig. 
3B for filling the die 3 with a powder mixture P. Since the 
center pin 4 stays at the lowermost position, the powder 
mixture P filled in the die 3 is prevented from creating any 
10 bridge. Then, the center_pin ^ 4 is lifted u pward— tp a 

position where its top surface is flush with the top surf ace 
of the die 3 as shown in F Lo- — 3C. After the lower plunger 5 
is lifted upward to the bottom position to determine the 
annular space of a desired pellet size, an extra of the 
15 powder mixture P is removed by running a feed shoe 20 on the 
top surfaces of the die 3 and the center pin 4 as shown in 
Fig. 3D. Accordingly, a predetermined amount of the powder 
mixture P for forming the pellet 13 is measured out. 
This is followed by the step of compressing the 
20 predetermined amount of the powder mixture P with the upper 
plunger 6 and the lower plunger 5 from upper and lower sides 
to form the pellet 13 as shown in Fig. 3E. The upper plunger 
6 is then retracted upwardly, while the lower plunger 5 is 
lifted upward together with the center pin 4 for pushing the 
25 pellet 13 out from the die 3 by the lower plunger 5 as shown 
in Fig. 3F. Finally, the center pin 4 is lowered to be 
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extracted from the pellet 13 and the pellet 13 left on the 
lower plunger 5 is taken out. 

As described above, the center pin 4 and the lower 
plunger 5 are first lowered to their common lowermost 
5 positions which are lower than the predetermined position of 
the annular molding space in the die 3 before supplying the 
powder mixture P into the annular space between the die 3 and 
the center pin 4 thereby preventing formation of bridges. 
After an abundance of powder mixture P is fed into the die 3, 
10 the center pin 4 and the lower plunger 5 are upwardly 

returned to their respective molding positions, and after an 
excess of the powder mixture P on the top surface of the die 
3 is removed with the action of the feed shoe 20, the 
compression molding action is carried out. It is thereby 
15 possible to stably fill the annular space in the die 3 with a 
constant amount of the powder mixture P without creating any 
bridges even for forming a thin pellet 13 being 0.98 mm in 
thickness. The finished pellet 13 is thus uniform in both 
weight and height. 
20 Also, when taking out the molded pellet 13 from the die 

3 and the center pin 4 by ejecting out the pellet with the 
lower plunger 5, the cervter_pilL 4 / to which the pellet 13 is 
still stuck, is also lifted u pward t oget her with the lowe r 
pVnngftr 5 unt il the pellet 13 i s_Q.ut-Q.f-- t.h^_dLe_3_aad then 
25 lowered back _to be extracted from the pellet 13 so that the 
pellet 13 stays on the lower plunger 5. This permits a load 
exerted to the lower plunger 5 in ejecting out the pellet 13 
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to be remarkably decreased as compared with the conventional 

compression molding machine . 

The ejecting action to take out the pellet 13 from the 

die 3 with the lower plunger 5 is carried out by the cam 70 
5 denoted by the two-dot chain line in Fig. 1 and the end 

member of the lower lifting shaft 7 engaged therewith. 

In this embodiment, it is not necessary to separate the 

pellet 13 from the center pin 4 which are stuck to each other 

when the pellet 13 is pushed out from the die 3, but it is 
10 only necessary to apply a force to the lower plunger 5 

required for detaching the pellet 13 from the inner side of 

the die 3. The force required for unloading the pellet 13 is 

thus reduced to 20 % to 50 % as compared with the prior art 

— — — ~ — - 

arrangement. For separating the pellet 13 from the center 
15 pin 4, the center pin 4 can be readily extracted from the 
pellet 13. More specifically, the pellet 13 released from 
the containment in the die 3 is restored to a size which is 
0.1 to 0.2 mm greater in both outer and inner diameters than 
it has been in the die 3. This allows the center pin 4 to be 
20 easily withdrawn from the pellet 13 without requiring extra 
force. 

Accordingly, the pellet 13 molded with the molding 
apparatus of the embodiment has the following advantages. It 
is possible that the inner side of the ring-like pellet 13 is 
25 not tapered but is shaped straight having a cylindrical inner 
space. The outer side may be tapered only at a smaller 
angle. In case the pellet 13 is small in height, the both . 
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sides may be shaped perpendicularly. Even when the pellet 13 
is greater in height, a difference in diameter between the 
top and the bottom of the pellet 13 is minimized. On the 
other hand, the pellet molded by the conventional machine is 
5 lifted upward by the lower plunger when it remains stuck 

between the die and the fixed center pin. Hence, the lifting 
action requires the lower plunger to generate a greater 
amount of force. For minimizing the required force, the both 
sides of the pellet had to be tapered at considerable angles. 
10 In the compression molding apparatus of the embodiment, 

the lower plunger 5 is detachably joined by the box nut 19 to 
the lower lifting shaft 7 while the end member 9 and the cam 
follower 17 are also mounted detachably. The center pin 4 is 
extended through the lower plunger 5 and the lower lifting 
15 shaft 7, to which the cam follower 14 is detachably mounted. 
Accordingly, when any of the components is worn or damaged, 
it can simply be replaced with a new one thus facilitating 
the maintenance. 

In each of the molding units 2 arranged at equal 
20 intervals' on the concentric circle about the center of 

rotation of the rotary disk 1, the center pin actuating cam 
15 cooperating with the center pin actuating cam follower 14 
and the lower plunger actuating cam 18 cooperating with the 
lower plunger actuating cam follower 17 mounted to the lower 
25 lifting shaft 7 are mounted to the stationary frame (not 

shown) of the compression molding apparatus. This. allows the 
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lower plunger 5 and the center pin 4 to perform the series of 
actions described above as the rotary disk 1 rotates. 

Fig. 4A is a partial longitudinal sectional view of a 
rotary type powder compression molding apparatus according to 
5 another embodiment of the present invention and Fig. 4B is an 
enlarged view showing a primary part of Fig. 4A, in which 
parts identical or similar to those previously described with 
reference to Figs. 1 and 2 are denoted by the same reference 
numerals, of which description will be omitted, and only the 
10 differences will be explained. 

In the rotary type powder compression molding apparatus 
of this, embodiment, a center pin 44 has a ti p end 4 4a _^of a 
bullet-nose shape provided on the uppermas-t_end thereof which 
is arcuate at tip and parabolic at side. A lower part 44b of 
15 the center pin 44 is sligli^^ in diameter^sojbhat an 

annular space or powder outlet passage^ j4 5 is p rov ided b etween 
the lower plun ger 5 and the lower part 4 4b of the center pin 



44. The lower lifting shaft 7 also has a powder outlet 
aperture (not shown) provided therein for allowing the powder 

20 mixture P running from the powder outlet passage 45 to be 
discharged to the outside. The tip end 44a is designed for 
smoothly clearing the powder mixture P which comes to contact 
with the center pin 44 and not limited to its bullet-nose 
shape but may have a conical or pointed polygonal shape which 

25 is substantially acute at the tip and has smooth 
circumferential sides. 



The action of a center pin actuating cam 46 is 
controlled by the cam follower 14 of the center pin 44 
engaging with a cam surface 4 6a at its upper side. For that 
purpose, the cam follower 14 remains urged upward against the 
5 cam surface 46a of the center pin actuating cam 46 by the 
yielding force of a compression spring 47 mounted between the 
lower end of the center pin 44 and the lower lifting shaft 7. 
The center pin actuating cam 46 actuates the center pin 44 in 
a manner described later with reference to the procedure of 
10 forming the pellet 13. 

The upper lifting shaft 8 is provided with an upper 
plunger cam follower 48 at a side thereof. As the rotary 
disk 1 rotates, the cam follower 48 engages with an upper 
plunger actuating cam (not shown) mounted to a frame (not 
15 shown) and drives the upper lifting shaft 8 to lower the 
upper plunger 6 prior to the compression molding action. 
This action will be explained later. The upper plunger 6 is 
driven upward and downward with the upper lifting shaft 8 by 
the engagement between the end member 10 and the upper 
20 pressure roller 12 similarly with the previously described 
embodiment shown in Figs . 1 and 2 . 

Other components are similar to those of the previous 
embodiment shown in Figs. 1 and 2, except that the operation 
control of the center pin 44, the upper plunger 6, and the 
25 lower plunger 5 during the compression molding of the pellet 
13 in the molding unit 2 is slightly different. The 



difference will also be explained later with reference to the 
procedure of forming the pellet 13. 

The procedure of forming the pellet 13 with the rotary 
type powder compression molding apparatus of this embodiment 
5 is now described referring to Figs. 5A-5J. Fig. 5A 

illustrates the apparatus under its initial state after the 
previously molded pellet 13 is unloaded. The lower plunger 5 
and the center pin 44 are uniformly, descended to a 
predetermined position in relation to the die 3, and the 
10 powder mixture P is heaped in and around the mouth of the die 
3 with the use of the feed shoe 20 and the rotating movement 
of the rotary disk 1 as shown in Fig. 5B. The powder mixture 
P is thus fed into the die 3 without making any bridges by 
temporarily lowering the center pin 44 together with the 
15 lower plunger 5 in this embodiment. As the rotary disk 1 
rotates, the feed shoe 20 is slid on the top of the die 3 to 
remove an extra of the powder mixture P so that a precise 
amount of the same required for forming the pellet 13 remains 
in the die 3 as shown in Fig. 5C. The powder mixture P is 
20 measured out by the feed shoe 20 while the center pin 44 is 
located lower than its molding position, in order that the 
center pin 44 with the sharp tip end 44a does not obstruct 
the movement of the feed shoe 20 running on the top surface 
of the die 3. The lower plunger 5 is located below the 
25 center pin 4 4 by a given distance as shown in Figs. 5B and 
5C. The vertical distance between the lower plunger 5 and 
the center pin 44 is predetermined corresponding to a precise 
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amount of the powder mixture P required for forming one 
pellet 13 and controlled by cam setting of the lower plunger 
actuating cam 18 and the center pin actuating cam 46. 

After the precise amount of the powder mixture P is 
5 measured out, only the lower plunger 5 is further lowered to 
cause the surface of the powder mixture P to sink into the 
die 3 as shown in Fig. 5D. Before the center pin 44 is 
lifted upward so that its tip end 44a comes out from the 
powder mixture P, the upper plunger 6 is lowered to close the 
10 opening of the die 3 with its bottom as shown in Fig. 5E. 
This lowering action of the upper plunger 6 is controlled by 
the upper plunger cam follower 48 engaging with the upper 
plunger actuating cam. 

This is followed by the step of lifting the center pin 
15 44 to its molding position as shown in Fig. 5F by the action 
of the cam follower 14 engaging with the cam surface 46a of 
the center pin actuating cam 46. During this step, the 
center pin 44 is controlled to vertically reciprocate as 
denoted by the arrow two or three times before its tip end 
20 44a projects out from the surface of the power mixture P in 
the die 3 as shown in Fig. 5F. This action causes the 
residual powder mixture P on the tip end 44a of the center 
pin 44 to be cleared away. The reciprocating action of the 
center pin 44 is carried out in a manner that the center pin 
25 44 is given moderate shocks which generate vibration thereto. 
The center pin 44 is then lifted and positioned for 
compression molding as shown in Fig. 5G. As the residual 
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powder mixture P has completely been removed from the tip end 
44a of the center pin 44 with the upper plunger 6 closing the 
opening of the die 3, the annular space between the die 3 and 
the center pin 44 is filled with the precise amount of the 
5 powder mixture P. 

Then, the given amount of the powder mixture P held in 
the annular space in the die 3 is compressed from above and 
below by the upper plunger 6 and the lower plunger 5 as shown 
in Fig. 5H, forming the pellet 13. After that, the upper 
10 plunger 6 is upwardly retracted and the lower plunger 5 and 
the center pin 44 are unitedly lifted upward to push up the 
pellet 13 out of the die 3 as shown in Fig. 51. Finally, as 
shown in Fig. 5 J, the center pin 4 4 is downwardly drawn out 
from the pellet 13 to cause the pellet to sit on the lower 
15 plunger 5, which is then taken out therefrom. 

In this embodiment of the present invention, similarly 
with the previously described embodiment, the annular space 
in the die 3 is filled with the powder mixture P without 
developing any bridges. Even when a thin pellet 13 is to be 
20 formed, a precise amount of the powder mixture P can always 
be fed into the annular space in the die 3. Also, the load 
exerted to the lower plunger 5 during the removal of the 
pellet 13 can considerably be decreased as compared with the 
conventional compression molding machine. As the pellet 13 
25 is of a cylindrical shape without being tapered on its outer 
and inner sides, the pellet 13 can be easily taken out. In 



addition to the above advantages, the following advantages 
are provided. 

In the molding action described above, when the powder 
mixture P has been measured out and sunk from the top surface 
5 of the die 3, the opening of the die 3 is closed with the 
upper plunger 6 before the center pin 44 is lifted to its 
molding position. Then, the center pin 44 is, while being 
lifted upward, vertically shaken to clear the remaining of 
the powder mixture P away from the tip end 44a thereof. This 
10 prevents escape of the powder mixture P from the die 3 during 
the lifting, movement of the center pin 44, hence filling the 
annular space between the die 3 and the center pin 44 with 
the precise amount of the powder mixture P and constantly 
producing the pellet 13 of a desired size and a correct 
15 weight. Particularly, the compression molding procedure of 
the second embodiment is suitable for forming a thinner 
pellet 13 which has a thickness of about 1 mm. 

Since a very small clearance between the lower plunger 5 
and the center pin 44 is necessary for relative movements in 
20 relation to each other, fine particles of the powder mixture 
P cannot be prevented from entering into the clearance during 
the molding action. Such particles cause abrasion of the 
interface between the lower plunger 5 and the center pin 44 
slid with each other or increase the frictional resistance 
25 therebetween, adversely affecting the smooth sliding movement 
of the center pin 44. In order to prevent this, maintenance 
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operation is frequently needed to remove the particles of the 
powder mixture P from the clearance. 

To solve this problem, the compression molding apparatus 
of the second embodiment has the center pin 44 provided with 
5 the lower part 44b having a smaller diameter which does not 
affect the molding action. There is thus provided a 
relatively large powder outlet space 45 of an annular shape 
between the lower part 44b and the lower plunger 5. The 
particles which entered into the clearance between the lower 
10 plunger 5 and the center pin 44 are automatically discharged 
through the powder outlet space 45 from an outlet aperture 
(not shown) to the outside. 

The construction of such center pin 44 having a lower 
part with a smaller diameter may cause a decline in physical 
15 strength of the center pin 44. The center pin 44 in this 
embodiment is thus so constructed that it receives 
substantially no pressing stress in the axial direction 
during the compression molding action. 

More specifically, the center pin actuating cam 46 is 
20 provided with its cam surface 46a at upper side for directly 
accepting the cam follower 14 of the center pin 44 and spaced 
at lower side by a small distance from the cam follower 14. 
The cam follower 14 remains upwardly urged towards the cam 
surface 4 6a of the center pin actuating cam 4 6 by the 
25 yielding force of a compression spring 47 disposed between 
the lower end of the center pin 44 and the lower lifting 
shaft 7. As the center pin 4 4 has a freedom of movement 
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along vertical directions, it can be retracted downwardly 
against the force of the compression spring 47 on receiving a 
downward stress in the axial direction from the compression 
load generated in the compression molding. In other words, 

5 the downward stress exerted to the center pin 44 is absorbed 
by the contracting action of the spring 47 and will not 
directly act on the center pin 44. This allows the lower 
part 44b of the center pin 44 to remain intact, as well as 
prevents any damage or bend of the cam follower shaft 14a. 

10 In any of the apparatuses of the above described 

embodiments, the pellet 13 having a perpendicular inner 
surface and an outer surface tapered at a very small angle. 
Accordingly, even if the pellet 13 is increased in height 
which is at right angles to the radial direction, there are 

15 almost no differences in diameter between the top and the 
bottom. As compared with the conventional molding machine 
which is incapable of producing pellets of great height 
because of the necessity to construct the pellets tapered at 
g rea ter angles, the compression molding apparatus of the 

20 present invention is capable of manufacturing pellets of a 
greater height and of a substantially cylindrical shape. 
Also, since it is only necessary to apply a small amount of 
force to the lower shaft 5 to separate the pellet 13 stuck to 
the inner side of the die 3, a pellet 13 of a greater height 

25 can easily be taken out from the die 3. 

Accordingly, a cathode powder mixture pellet of a 
greater height and being virtually cylindrical can be 



32 



produced from a powdery material of cathode mixture, which is 
most suitable for a dry cell. As compared with a 
conventional dry cell of type R20 to Rl which is composed of 
three or four cathode pellets 23 as shown in Fig. 10, the 

5 cathode mixture pellet 23 produced by the method and 

apparatus of the present invention has a greater height H, 
thus constituting an alkaline-manganese dry cell 21 of a 
standard size with only two of them as shown in Fig. 6. This 
reduces the number of steps for producing the 

10 alkaline-manganese dry cells thus increasing the productivity 
and declining the cost of production. Also shown in Fig. 6 
are a cell case 22, a separator 24, a gel negative electrode 
25, a collector 26, a resin seal 27, insulators 28, a bottom 
cap 29, and a label cover 30. 

15 The alkaline-manganese dry cell 21 contains the cathode 

mixture pellets 23 of which sides are substantially 
perpendicular or only slightly tapered. As the quantity of 
the cathode mixture is increased in the cell case 22, the 
overall performance of the dry cell is enhanced. Also, the 

20 clearances between the inner side of the cathode mixture 

pellet 23 and the separator 24 and between the outer side of 
the same and the cell case 22 are minimized hence allowing 
the supply of a higher current. 

A rotary type powder compression molding assembly system 

25 according to a further embodiment of the present invention 
will be described referring to Figs. 3 and 7 to 9. 
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As shown in Figs. 7 and 8, a plurality of molding units 
2 are mounted at equal intervals on a concentric circle about 
the center of rotation of a rotary disk 1. The circle or 
movement path of the molding units 2 with the rotation of the 

5 rotary disk 1 is denoted by the reference numeral 121 in Fig. 
7. The molding unit 2 is identical to the one shown in Figs. 
1 and 2 and will be explained in no more detail. 

The procedure of forming the pellet is the same as 
previously described with reference to Fig. 3. The procedure 

10 may be also carried out as described referring to Fig. 5. 

As best shown in the schematic plan view of the rotary 
type powder compression molding assembly system of Fig. 7, a 
couple of compression molding stations 122, each having a 
lower pressure roller 11 and an upper pressure roller 12, are 

15 disposed on the movement path 121 of the molding units 2 on 
the rotary disk 1 opposite to each other in the diametral 
direction. Also, an insertion assembly station 123 is 
disposed on the downstream side of each of the compression 
molding stations 122 along the movement path on the rotary 

20 disk 1 . 

After the pellet 13 is formed in the compression molding 
station 122, a case 124 to be filled with the pellets 13 is 
brought in with its opening facing down and held vertically 
just above the die 3 while the upper plunger 6 is upwardly 
25 retracted as shown in Fig. 9. The case 124 is carried at its 
bottom with a conveyor member 125 which is held by a case 
holding means 126 mounted on the rotary disk 1 corresponding 



to each molding unit 2. A magnet (not shown) for 
magnetically holding the case 124 is embedded in the case 
holding means 126 while a steel ring is embedded in the 
conveyor member 125 for being magnetically attracted together 
5 with the case 124 by the case holding means 126. 

Referring to Fig. 7, the conveyor member 125 holding the 
case 124 with its opening down is carried on a c ase 
c a r r ying-in conve yor 130 ^ an d rec eive d— b y — a~ s em rci-r c u 1 a r 
groove 131a of acjts e carr yjmgjiji _d.is.k-. 1-3-1-. The conveyor 

r ^ 

10 member 125 is then transferred from the case^ c^ryin g-in^ di_3k 
1 31JjD_t.h.e_ c_a s e hold ing means 12 6 on the rotary disk 1 at the 
entrance of the insertion assembly station 123 (at the left 
hand side in Fig. 7) . The case holding means 126 is formed 
to be half -cyli ndri ca l f or jn ^gnetica ^y^Jigldlng a 

15 semicircular^quter^surface of the^conveyor member 125 and 
driven by an operating lever 135 described later with 
reference to Fig. 8, for advancing and retracting movements 
in the radial direction of the rotary disk 1. The case 
holding means 12 6 comes just above the die 3 in^ the mold ing 

20 unit 2 only when reachi ng each of the insertion assem bly 

stations 1.2.3— and otherwise remains at its radially retracted 
position where it does not disturb the action of the molding 
unit 2. In this embodiment/ the case 124 is filled with two 
of the pellets 13 formed by the compression molding action in 

25 the two compression molding stations 12.2 respectively. 

Denoted by the reference numeral 129 in Fig. 7 is a movement 
path of the case holding means 126 at its retracted position. 



As shown in Fig. 9, when the case holding means 126 is 
withdrawn from the insertion assembly station 123 to its 
retracted position, the pellet 13 loaded in the case 124 is 
supported by a support plate 128. 

5 The case 124 when loaded with the second pellet 13 at 

the exit of the insertion assembly station 123 (at the right 
hand side in Fig. 7) is received by a semicircular groove 
132a of a first case carrying-out disk 132 while being held 
by the conveyor member 125. The case 124 is further 

10 transferred from a semicircular groove 133a of a second case 
removing disk 133 to a case carrying-out conveyor 134 for 
being moved on to the next step. 

Fig. 8 is a schematic plan view showing the action of 
the case 124 and the o perating lever ^JJ15 for holding and 

15 conveying the conveyor member 125 which carries the case 124. 
As shown in Figs. 8 and 9, the operating lever 135 mounted to 
each of the molding units 2 comprises a support arm 127, to 
which the case holding means 126 is joined at the distal end 
thereof, and an actuating arm 136 having a cam follower 138 

20 consisting of a roller and being mounted to the distal end 
thereof for rotating action, both being fixedly mounted to 
either end of a support shaft 137 respectively so as to 
project toward both sides at predetermined angles from the 
support shaft 137. The support shaft 137 of the operating 

25 lever 135 is rotatably mounted by a bearing 139 to the rotary 
disk 1. The cam follower 138 remains urged against a cam 140 
by the force of a spring (not shown) . The cam 140 is 
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coaxially anchored to the rotary disk 1 and has an arcuate 
retracting cam surface 140a for holding the case holding 
means 126 at its retracted position on the movement path 129 
shown in Fig. 7, and an operating cam surface 140b provided 

5 at each of the insertion assembly stations 123 for causing 
the case holding means 126 to advance to and retract from the 
position just above the die 3 from its retracted position. 

The procedure of forming the pellet 13 and loading the 
same into the case 124 will be described referring to Figs. 

10 3, 7 , and 9. After the preceding pellet 13 is removed as 
shown in Fig. 3A, the lower plunger 5 and the center pin 4 
are lowered to fill the die 3 with a sufficient amount of 
powder mixture P without developing bridges as shown in Fig. 
3B. Then, the center pin 4 is lifted upward to the molding 

15 position as shown in Fig. 3C. The lower plunger 5 is lifted 
upward and the powder mixture P is measured out to a precise 
. amount with the feed shoe 20 as shown in Fig. 3D. The powder 
mixture P is then compressed from upper and lower sides by 
the upper plunger 6 and the lower plunger 5 to form the 

20 pellet 13. At this time, the molding unit 2 is positioned at 
the compression molding station 122. 

This is followed by the step of retracting the upper 
plunger 6 upwardly and unloading the formed pellet 13 from 
the die 3 by ejecting the pellet 13 out upwardly with the 

25 lower plunger 5 as shown in Fig. 3F. By this time, the 

i 

molding unit 2 is positioned at one of the insert assembly 
stations 123. Then, the pellet 13 held by the center pin 4 
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is loaded into the case 124, which has been transferred by 
the case carrying-in conveyor 130 and is held by the case 
holding means 126 just above and coaxially with the die 3. 
After the center pin 4 is lowered to be withdrawn from the 
5 pellet 13, the case 124 is filled with the pellet 13 placed 
on the lower plunger 5. 

The case 124 held by the case holding means 126 is then 
moved back to its retracted position. In the molding unit 2, 
the pellet 13 is molded according to the steps of procedure 
10 shown in Figs. 3A-3E before being conveyed to another insert 
assembly station 123. At the next insert assembly station 
123, the case holding means 126 is again returned to the 
movement path of the molding unit 2, so that the second 
pellet 13 is loaded into the case 124 from below to the 
<2C__15 previously inserted pellet 13 according to the -s^ep-o*- 
^ procedure^i^wn in Figs. 3F and 9, before the case is 
conveyed to the case carrying-out conveyor 134. 

As set forth above, the further embodiment of the 
present invention is capable of successively forming pellets 
20 13 and inserting the pellets 13 into the case 124 immediately 
-after the forming operation of pellets 13 with a single 
assembly system, thus being able to continuously producing 
dry cells filled with two or more pellets 13. 

The method of the present invention for molding a powder 
25 mixture by compression to form a ring-like pellet such as a 
cathode pellet for alkaline-manganese dry cells is 
advantageous for forming a pellet of which inner and outer 
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. sides are virtually not tapered and which is uniform in 

•weight and height. . . 

Although the present invention has been fully described 

by way of examples with reference to the accompanying 
5 drawings, it is to be noted that various changes and 

modifications will be apparent to those skilled in the art. 

Therefore, unless otherwise such changes and modifications. 

depart from the scope of the present invention, they should 

be construed as being included therein. 



